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Abstract of JP 9153235 (A) 

PROBLEM TO BE SOLVED: To achieve a high 
speed and high density recording and to realize a 
low voltage driving. SOLUTION: The device records 
and reproduces information by a head HR which 
consists of a needle shaped electrode 21 . The 
information is recorded or erased by the polarization 
reversal of a prescribed region of a recording 
medium 10 by applying a voltage of less than 20V 
from the head HR. The reproducing operation of the 
information recorded in a minute region by the 
polarization reversal is conducted by detecting the 
amount of the changes of the electric charges or the 
capacitance or the amount of the changes in the 
piezoelectric distortion in the minute region while the 
head HR contacts the medium 10. 
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^Shy^-;^^ ( STM : Scanning Tunneling Mic 
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roscope ) *<BB»Sil. »«^S<?>aM8«TORO» 

[000 9] AFMT12!ftftk;&yf-WN'-^-7 7°kc0 
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(4) 



¥9-1 53235 



[0024] jSttff 1 3UL ffltffir»9BOki:fi o 3$ 
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StM ( SCM : Scanning Capacitance Hicroscop) fffiSc, 
bttz (OT, Zrtfflgg&iSCMmWg&Lk^ 

TC*4. ClOS^'vy FHPii, HHRfc^ffl 

f-W*-2 2fc«fc->T«Mi$;h.*. :^yfl//\'-2 
2fct A^jaRO. 0 1~1 0 [N/m] OS i it< 
(iS i NiO&D-^WcAu, Pt, Co, Ni, 

ti&z\tiz£-oxis^mmmm5-ztixf$,&. sm± 

yf-WN*-2 2{4, Vvb^&^'f ? 07 77*11 3 

[00 38] jBsM&3 0(2, ttmitz£diz s Mzm 

sztitzmmtk i onmijmzm^xmz.iiKwzm 

#tZ>xmts£V'ymt l zmLXft®t$>J;olz, t>L< 

im&t&xoizzzti^ mzm±'\v HHPk lxco 
a w 2 2 2 i t <?mimmitmx' 

# I) X o iztmfflk l o vmfifa b z mrfiitz 

wmmx-Zhx o izmtfiztiz,. 

[0039] >y HHP OftRfgS 2 1 

1 0±fc:ftH$-ii\ £<0ttJBT»iI&3 OtioTlEft 

8tt£fl£tflinK$tfT#Mfc1Rffi2 1 £ISIMftl 0± 

Loo, isn4 o *^^sg£A*w txsjev 



0 i:<oBi<oiw??*j«ta5»5 o izftmt&zmmmk 

9 1 5MHz(^«HB»*»4>i05H8SI«ll[^7 Yb LTff 

m^Sfi-tc (v) fctamu uvtuvTvrASi? 

£>dC/dVft4H:JRDajU iilS:3yea-^5 2 

[0040] *<9S»»j££8MH"f£ b . yfl/A- 
2 2^, WifcPNIflsU— f 4 3*^c7)P— !f-*«r!H 
Itt, *^)RI«l6«l6««fi»4 4fcJ:«3r«tBU, -t- 

^HJKtA^t. K1^3 0OZ«rtr|6]<7)$iJW^$n 

h> zcobt, §m%mzmmj}fti<zffl}\\Ltzm%<oft 

'J^xicfcv^T, dC/dVfi*«ft^fc:^Sid 3 flr*fl : 

[0041] jjctc, mmmntim , ^ffiKetj:-? 

[0042] m*MS.i \1 z\<rM£gM\$. SMM 
filial? hSMMMS*Sakv^„ 

[0043] ®5(i, <!C03y^^ hSMMgfic7)gtB& 

C*j»tifcRW=. 5fe«fc:ft««S2 l**"T4»«tt 
^yf>WN"-2 2#i£tf£>ft£B£'^y h'HPSr^LT 

titz#y^u/<-22t,z£~>xmi&Zti?>. zmyf- 

l/A-2 2(i, A*^»0. 01-10 [N/m]i7)S 

1 tKliS i NiO^O-eoaStCAu, Pt, C 
o, Ni, Ir, Cr^O#Jl^^t(i^@mjt^Ji 

*3Wfts$*i4 i k K:«t ^xm^mm&tfttSrZixx®. 
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[0 044J tt!l£3 0{i, m&Uzloiz, ztilzM 
{iEHS-f & i o fc&Sfu Mt=S£^ 7 HHP k LX<7) 

ii v r w <- 2 2 o#hk«* 2 1 k o»jHtt»*warc 

£ h X o (3iBH«#: l 0 ^ffi;fr|6j J: ji£t&z faulty;: 
-Sid ft* . 

[0045] -eLT, t^ll^'y h'HP-f^r^^y 

^wn'-2 2<m-m&2 1 ^teiMfti otc«tts 
. i comsx-mm^ 3 o t j -> t , w * if ie$M* i 

O£0ie£-£T#f#mi&2 1 SriHU&ftl 0±tc^SL 
oo, itSa8i4 0*»^«a/<-fT^«gEi:«H»4 

i*^o^fflfi#tSrie«i««c(cEpjirt-i». <rok#. 

< affiWJ&Sfc J: *)X#yj-W<~- 2 2 jME«££j@H 

dfi£¥iittl'-ir-4 3 1 J: I. U— V+V 
A*-2 23&»4><ORW3t**«HJ»4 4Ttta}Us o-y? 
^ yT y 7 «4 5T*ffiW<7>#5i-j£#k LTJRifcU 3 yt° 
a-* 5 2#|;Uf A-yt^ayta-^ 5 2fci 

7*4 5 £&$rv*D Cfi^lck -3TJ5fS^>"t-!K1S**lR 
SJU ^-4W4 6CA7JLT<Ifi£J:'9. $§&3 
'OWZWr^itjO^Jffll^ffoT, Ht^y HHP-fsfir*)^ 

#t#**2 1 tmmft i o k <9saMjMs#sfcmsgfc 
[ o o 4 6 ] *jK«sii<^iws«i*ttwri . 

[JUfcfflll] ;<OHitfflC*JltSiE««*lOti, 131 
A<o»*»j£fc: i. h fcOTffittl 1 3 * J 3$I$mftl$: B 

iS4fcfb£tK9S r B i 2 Ta 2 O g *6 3fcJ:r>r» 

[0047] Z.C0 S r B i 2 T a 2 0 9 ttS&fefiCJ: 
oTflMW4S£Ji. #®&<l££l 0 "EM 9 JILT t 

mtimzs. t&zk <7)tc\ wmx-b o , p r 

<92fg (2Pr ) Ofclil 5-3 0 At C/cm* . JaU 

mt2varx'*>h. r—^<mmmii.mm-i o^ 

WU -«!!l!ffi®Sr^/jN$<-rSifcfc«l:oTl n 
[0 048] iafdiWfcfcvvai. @ 6 KflP&BM 

*4 S r B i T i OWfcS 9 £ 3 0 n m<7)Jg$ fcX* 
•y^'J^tJoT^Jftt £>. :w<77tI 

i gm±.X'l>&£kft£-f<tltz B i mVtf£&tl0)S r B 



i T i 0 3 <0T*61 9 £ k h . <Mc. 

;^77Tl9±t. B i Jf tfft-S*?) S r B i 2 T 
a 2 0 9 JlfciiSttll 3£MOCVDJfefc:J:->'C$ 
Sc-TS. dOioHL-T^Bg^tl^SrB i, Ta 2 O 

n^±m^$€-5»SrB i 2 Ta ; 0 9 JBtftfUHflgEfc 

1 3<omfl8kttK*tll (WTHMk^o ) fc, TSPH 
[0049] Znm&mfcte 6 3 £3Tf &iEHJ£tt 1 0 

3 o ± tss l . z c^m%w-m 6 3^. isn^ 

•y HHR-f ; 5r^*>#+*«®2 1 Sr, »J»S4$-frT. 

3 0 £Stt3-£tSE8*l# 1 0±t:#MWM2 1 
Sr?aELo-?IE«WfllfcUlv^-CiO#t««S2 1 kTSP 
HEfil 2kO^NVUXl;E$:EflSDLr. ttffi%ftl6 

mKmzmmti s i wmm<n^mmMmcr>wzx 
[0050] tany&tt i o *^coiemti8o^ai t-r 

0 rmmtkM 6 3 <7)*®RIk^ J: -5 T± t S i 

[0051] zcommm 1 iz&vum&tiw. b i it 

tt-f^!|%SrBi2 Ta 2 0 9 (i, 3Sm«*JiT*l)fe 
fth^rUi/X«rtt**t. BS#iPr^>2«(2P 
r ) CT)fi|(i2 5^C/cm2 . K«ffli^0 . 
ofCo iOi^fcB ilM^SrB i 2 Ta 2 O 

[0052] mz. zegffim i • 

S^tt^^-t. lEii&ft 1 OiOS r B i 2 Ta 

2 0 9 tiSKI?l€flsl6 303//mX3jum^^ 
IZ, +9VOSa«E. «*0. 3MV/cm5:EpjnL 

n 1 2 k cos^wjd lt . miftmzftmnft s 
[0053] scMizx-yxnm^&^fmuz. Z<?) 

IS, ^M7X®ES:I33-C'^-rA^clSSLT^IF« 
Srfifofc. C^^-. 4"f 3>umx3^mc7)g?^c7)3y 

WMLX^hZ.ttMtfr*>tc. ^onyh^xh 
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^X-UWzffil htix v \fz ^ffoiaj # #K*tfc& o t 
U&,Ik£*LT^4. 

[ 0 0 54 ] 4fc. - 9 VfcjfefcK««f«cBttDUfcft 

[0055] znz tiph. zcmmmmmm^ 

tz . £ tf) 2 ffiK0EJ9rW&#8«0|*] & £ r -f s J9iVt~- 
fcozhU-W "0" k "1" fc»J63** 
#4. 3yh5ZhW9H^&ftbm->W% 
T't< VfWf-ft) "0" k "1" tWJCS-fridi: 

[0056] ZLX, £O#«0)|6|&tf>il£jgHt4» 

tg&fitfXIJi, tFa^MM "0" tsiv "l" (Or 

[0057] S^^H^Mm. iBflKgtf!attS& 1 0 

0 n m JiTRrf 4 £ k tf-TflfrC* 4 £ k *%^-> £ . i 

tz, ^iRKm-f •yf-y^lSi 1 At s i 

[ o o 5 8 ] t tz, ; nmmMxit s c m^oh^s 

[0059] Cggf&ffl 2 D £ 03&ffiW?ffl^4lE8«fls 

1 0 ti, II 1 B<7)«2Wf mz X 4 i OT'vSttl 1 3 #*3£ 
RfcfWfSrB i JMfrfc^fttf) S r B i 2 Ta 2 0 9 ®6 

k EMKOEI 2 <0 A F M«j£ t J: 4 IBIJ&SB k Lfc . 

t&a*^ £^nss^2i;fcv^.{i, ^<oie»s^ai 

H7fcWWWiIBI*«^ J:3fc» Si£«i * 
<oaiB86BMbfc: J: 4 S i 0 2 ttgffig l 4 aWftSSih.. £ 
tic0±(c s tt»A*UT*t LTOT i tJ:4T«Ill 5 
%itLXW»/9V yf'lzX otf$ 3 0 0 nm<7)P t 

3k LT<7)B i JlflMk^fttf) S rB i 2 Ta 2 0 9 
43l8imfWB6 3£MOCVDi£fc:J:-?TJ8l£W:. 

[0060] £<on»0!2wiE« • m*. nmm^ 
■t. ts» ■ mmmzmixte. Mmm^mm^mm 
m i cr>^tvmthij\ mm 1 k nfm^nmffc 



fttfmi&M 1 oi§£ k 3? L < & 4 J: o Kittfmfii 2 1 k 

TSBmffil 2kOia£fBKPJQ£ffd£kCJ:9, HJfe 
mkRI?W£3l#*#£>*i4#, f^S^ti, 198 Lfc 
ay99h SMMiSMfci o TlBil^* 1 0 

smimzmtimmzitm ix& ti&t&vms 
tixmmn±ti>. 

[006 1 ] -eLt\ -ay?9 hSMM(cJ;oTElS 
02<X7U^2:IPfiBt^. £cok#, 
E&^0. 5VfcRffiLtlHitff-9fc. *-f. 3/xm 
X3/ J tmOS^O3yh7^h^Bf<'5r-5T*3 0, 

tfftfr^tz, zvayhy* hWV6\>&ft0)*'£$lh^ 

iiTt. Mi. -IvcomEizX-oX-U^zm-otzTf 
&co\t>]%tttMLXKttlz%-?X^& Z k £*i-l>V>? 

$>%><> 

[0062] zcDW&. jem. 2«a?>ae#*<oia*fc 

nmzttiBtmmn? y h h t Lxm&tih* 
[0063] tits -9v*fazmmmzmuuzm 

t\i%ttV>W&<7MB.*m&Ltz^ . SCMOtP«S 
wffiti. r-f i/^/Hi-^co "0" is £V "1" <nr—? 

<nm%z%^mx'h h c k tfftfr^tz . 

[0065] £OHStWZj3ft4S^fi<i3 ? h 

SMMk UJt^. ny^^ hSMMtli^yf-WN'-co 

JWHfc6^**< (WitflOMHz) . ^*saft*« 
3t^/hS^ (WitaTO. 1 [N/m] ) ^yf-Ws*-$r 

fflv ^4 £ k t3 J; 0 . m h z *-*'-T-<o«j§«*i$-e 

wse»t«y hvmm^zftim&.-t&zttfX'Ztz. 
[oo66]^. mmm2iz&^x. imi&ifct ix. 
t i twm 1 5 zwx L%\^mmmfrmmm!k 

%^OlEii - S£:£H4 k |5]^^tt^^-r £ k £Hfg L 

[0067] cuttM 3 d nfn^i i k mmcommzx 4 

*\ i6C*tJ; at, 3lilftl6 3«0S r B i Ta 
, 0 9 (3fttTSrBi 2 Nb 2 0 9 IzXiXffi&l 

tz. z<7)Mtm<>zte^xi>mi&Mibfflwt<7)m2P)AF 

SlkL^» MSrBi 2 Nb 2 0 3 (i. ^•SRIS^ 

i oi20^jiLTt>^ ! tttt*^-c^< . nm% 

02fg (2Pr) O®(i3 0-5 0^C/cm2 , fift 

^ffit>J:lXtji^EcOffi{i^2^k : 5:oTV^„ 
^Cfc^T t> . T-ftiffiBflStemSiX' 1 0 ^tJLhk $ 
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ivn**. ±tz. £0*&fc*$vvt*K T-?<onmi 

[0068] iflSSttfflCfcVvti. H6fc^rfJ:-5 
fc» S iggKl l±fc. ^77TitiiSrBiTi 
OCDTffel 9 1 3 0 n mOJIS fc*^W * 'J y^fci o 

x-mmri. zemmizx*). simm±.x%mgk 

ttfct Ctlfc B i l«ft^Sr B i T i 0 3 CDTtf!! 

±fc, B i S r B i 2 N b , 0 9 5$lMtt 

«6 3^«J:l)Vf§1i«l 3ZM0CVDmiz£iXBm- 
h. Z<7)£olZlXBfc$tltzSrB i 2 Nb 2 O g 1 

±CtI^SrBi 2 Nb 2 0 9 M^Wmt IX 

[0069] ZVmirlZ&UX h . ^OSrB i 2 Nb 
2 0 9 (4, 3tB!««rC*6it*»4>. tXf'JyX^tt 
fctfl/O*. ^LT*O»e^»02« (2Pr ) U 
40/xC/cm 2 , tfi3IEW:#J 3 V 

[0070] geggBu. mmm 1 t 

Ma LfcH 2 *> A F MWj££ i & iEfi^BCC i.r>Xfs^> 

tz. m&.Mwn. mAcm^mmit u i en$ft 1 o 
[0071] z.<?)mmiiz&m%?M • m*. s^tttt 

£0*£fcfcivci, fEIMftl 0(7)Sr B i 
2 Nb 2 0 9 £J:$3§fflCTfWI6 3tf>3/xmX3*tm0> 

utasMMK>*rti&-*rtikaii&. act, a^tto 

EpjntTs ^m^C7>fii<9fl mz. s 

C MMB£§tfi£ ffl wt ^ i^flS^I*) §= <0H * 

[00 72] SCMfcioTSHEtStfrffttLrt:. <£<D 
HI, AVT^mff?:ll3T^tA^C|g^LT-!-^flS 
£fr->fc. ^-r3x/mX3xxmc7)gi5^03y 

*>fSlit'-x btftfffl&Ztltz. ZtM- 7 VWWXfg 

Etc j: ix-utotzmt hftx\vzft&<?>fo*wmm 

iz^Miz^^X^hZbi^LX^. 

i o o 7 3 ] ttis - 9 vzftizzm&mzmaiti® 



[0074] dOCl £ jK>, -ic^f^ftoSfEiMftO 

jUxmEoQiMzJ; *)WR0>1itotzWi$ Z b tf^Zti 
tz. c\<7)2W&<omm:ft%<nfo%*T < VfiVr- 
ftoXYV-ifa "0" b "1" fcWKS-eriik*^ 

X'TiVfifl^r-tcO "0" b "1" fcWKS-frSii: 

[ o o 7 5 ] -e lt , ftmcoftz nmzmmt sifiw 

fiofiJi. r-f^/Ki-f "0" fcitf "l" ct)t-^ 
WWMtJE^WJTC* hZ\t tz . 

[0076] 11* Cornell. ^j^teiM^ (ft/hiE 

»t*«y h ) (mm- 1 0 0 n mMTlZth Z\ b iM&X' 

fohz\bififtfr~>tz« ttz. ftm%M?>n v^-ym 

Z\btfftfr-otz, 

[ 0 0 7 7 ] ttz , i cOHjfe^JTtt S C M^^OS*^ 
Si: L/c^\ (I COS CMT149 1 5 M H z O^^fgCOft 

mhz^- r-w&mmss&tztn ^x i> . taiif >y b 

[0078] CHi6S^4 ) miM 2 1 iwntts 

^\ i.OSIJtW4fc*JV^'C{i. H70§Sfyimfr«6 3Sr 
SrBij Nb 2 0 9 tioT«JSUfcfE««E**fflV^ 
t, !20AFMffl[^J:5IS^Sai: Itz. ZIX. 
Z.<nmWM4XU, W£MW.b LTH5c03y^7hS 

[ o o 7 9 ] <x(c, ten ■ ■ m&¥&.*7Ft. & 

■f. 3/xmX3/£m^i«t+9Vtf)«E. «^0. 3 
MV/c m£!B#&ttfcE|UnLT affe^ffi^I*!*-* 

Tfl:#tCitW'r-&Efl;M02^7E^ : i [ i}$rS i ffit/i. f <0 
if3MmX3 nKJOSMWSHtzJt L 3 y h 7^ 

v Y yx b jWfv^SW^^+fcW* v -y b 0>&#tfi> 
hz\b tfmmztitz . c ftfi- 7 vwwx«EfcJ: -5 

T— *l«!fc:ai-?fc^*«l*I £ k it® LT R^tc^roT v % 
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[0 0 80] - 9 V £ ftCieiMttCEPflD Lfc 
LT^Siirt^* 1 -^,, T=Sri>*)> SrBi 2 Nb 2 

o 3 J: *3fiK«flcJio gfi^ffi^jgf e^rRiE^^riai 

[ 0 0 8 1 3 UJ:i 0 . -I «il*lt;J: 

H i •) ffvU TXWSSmiz* WftWntolztSio Z b 

M:. z<D2 m&wmm wtpftmcoft ^f^' 

^;^f-^m^^-^ "o" t "i" iz#m%it& 

OHJ!l>V^#fci£v>g|tfK*T-f i/tfrT—tn "0" 
" 1 " izftrnZitl Z b fc «k VTR®B8£ffl*ffitz%h 
Zbi^kLtz. 

[0082]. m*<?&mi<m3k* sue * hoE&fi i 

0 0 n m t-f l> £ *^J^TJ> § i i: fc . 

ifc. ^ffRew^-f •yf-y^iati /isJO'hSi* 

3t^3f£tc«S $ ill. i t tfftfr *> tz . 

[0083] c: co^-sicD [6] # h mftizttm? 

SffSScOilia. f<V9Mm "0" fccfclX "1" co 
[00843 JSLtiO, i<0lUfie9fc:*i^Tt)SE»ftiE 

[0085] *LT. mmtkMlZtS^X , *tf>S£g 

1 [N/m] ) ^yf-WN*-*fflV^CfcfcJ:0. MH 

z*-y-x'<oi$mmtfmx-(r)%mv >y hoe^ft-t 
[0086] mmAiz&wx, mmwtLx. 

[0087] CHJfctfiJ 5 ) - ^HSfe^JTti, Gftftfta 
BSStftcZtLim&m l 3 £ . 7y^y yw. 

IS ( P LZT ; P b (La, Z r . T i ) 0 3 ) IzX Z> 

%.tmftM7 3 «r*rt4»j£i: Uz. z ix. mmm 
it. m2x^itzAF Mmtf&t&mw. t l , s^gs: 

«SC Mflb£0?f£giE I h L?Z. 1 0 

«, m8iz*<Dm®mmmz7F?£oiz, mm*.**? 

&S igfcl l±fc, fS3 0nmt»«LfcSrTi 

0 3 £JS^LT#JSLfc^y77«fc&*TJftl9£ 



JgJftU. iil^fcMOCVDjfetioTLa^lO^ 
/U% Mi. tl P L Z T iZX h mmtim 73^300nm 

xiiA mo&gkffimtti. m®mx'®ffl%ri"i y 

ttLX^hZt imnztitz . lt . 1 1 cdM 

[0088] PLZT«i «9^»02flS(2P 
r ) (TMteA O~50/iC/cm 2 t$) l 3PZT^2 
fgS^I>l». 4fc, jaWEti2VjaTf*S. ZtltX" 
fS\mt t£~> X WtZ P L Z TfctJtt SftS^Ptttt. Kfll* 

7m&m*bxm\ h&T-?zwfoixmz&A,tz 
[ o o 8 9 ] ;<^nttsM5 <7)s&mm?mm£ 

^■f. 4"f\ 4//mX4/xratf)f^(:9VOtff > 1^- 
0. 3MV/cm2rSfiaSEfttEpJPL"Ca«^S^*|6| 

t-ST*it»i*. i£®4w-7vo€E^en»n 

LT. ^JtfWC#ffitf>fpj££RIE$-£S. SCM 

JttSt t X m h \ -Whip*- 1> tiltitM X'-ftWfiWMk IX v \l 
Zttfftfr^tz. Mi-7V (OjOlWEIZ X-oX timer, 

*Ztitz. £tz. hm&X'h&Zttfft 

xhv-is "o" t "i" izttmz-tizttfxzi. 

4 : J?)l>T-fco "0" b "1" lzft%ZMtzM®mi 
&tf*imiz%& Z b tfftfr^tz . 

[ o o 9 o 3 &tz. m^nmt^wsk. m^mmn 

(fk/J«»t*»y h ) OESS: 1 0 0 nmtmztlZb 

mmx'h hzb iMrfr-itz . 4J-SRiig<ox>f y^-y^ 

ftfr~>tz. 

[009 1 3 £tz. Zcr>mfoMX'ltSCMffitfL<omgi 
W.b ltzfi\ Z<r,SCMX'ii9 1 5MHzO^S§s£7)* 

MHz *-^-<0»JS»g»f8ttfcfcVvt t . ie$it*>y h 

[00923 jsuij: o . zcommmiz&wx t . is^js 

[00933 6 ] ^^7)||Jfi0lJ(;^^V^'C t>» PL 

ZT»SS«f|sJB7 3S:#f4ie»«*l 0^fflV^*\ 

^tC. S iitl aHWktCi-aTS i 0 2 fflk 

m\4Z&f$LL. ZtHnUiizxnvfyyyizl^xW 
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$3 0 0nmc7)I r0 2 Hl&ll 2Ak I rf&il 2 

tlx. wmmmi. m2<?)kFmmmt i 

bltz. 

[ 0 0 9 4 ] ^cO^OfEli • ffi*. S4^f14^^1-. 
t-f, 4/xmX4/xmOfW:9V(7)lE, €#0 . 3 
MV/c m££&IEftC%(ID LT af^tt^^*-* 

x, mmzK®<r)mzmk^z>. mz. smmz 

i^TEmS^^SrfFtfL^*. 4/xmX4/xm?) 

ciifi - 7 vo«E£ iot #@oft # o T 

va hh^mxfoizttfftfr^tz. c\co2wmnfrm 

cr>mZT<> ! ?>\>'T-?<r>Ahl'- ; J "0" b "1" 

lzfimZitZ>c\tti i X'%Z>. -ftchh. ayh?xh<7) 

Wh^Ufttsi^mx'T < 'Jt)Vif—?<r> "o" b 

*• i " izMm^rz^mmt^m^h z t 

->tz* 

[ 0 0 9 5 ] 4fc. «*<7)ll§^S£Jjl. -eog/MBgM 
$ (S'MBftf-y h ) instil 0 0 nmJilTH-fl.i 

k ^fST-fc I. ; k . ftWiMcox A^^y 

[0096] i^lOSWfctsJtSS^SWia^^^ h 

SMMk Lit* 5 . 3y^? h SMMT1i^yf-W<-0 

J3&iStf»*# < (fltf.tr 10MHz) , A*saW 
*^/hSv^(«itfo. l [N/m] ) *yfw?-J 

mzi>->x^&zttfttfritc. 

[0097] CHS601J7 ) C oUttWCUU fEUfttt 1 

o k lt . zwmmwmzm 1 o ic^-r j st. si 

1 1 SBSRlMfcfc J: 2 0 n m^Tifi 

Z\ti(D±lZ^3 0nmlZ. 7-yfkt'r. 
'Jfyth^/^nifL/y (VDF-TrFE) ft 

S-&*t«fc 1 2 3 SrggSfi L < 

fya-hlz£^XBtfLlXffif$.Uz. zcD&mizim 
Mtt. 7 -yftt'^ >J r'y^#WJ:^5 0 %J3Ub-C3§ffll 



6 5%k Ltz. ZLX. 1 Ogffittf- 5 

[0098] -r<0||S6PJHt5^T t , IBHS*tf{il2^) 
A F Mffij£ k L „ H^StSt* S C M J|j£<7)?l£§ilE I k 

[0099] VDF-TrFE(7)*i^#t!l ; ?" 
0%&ft&Prff)218 (2Pr ) Ofiti, 15~2 0;u 

[0100] ^^HSS^70feili?I*l-4#tt5r 
^"T. 4AtmX4//m<?)^t2 0V^«ESrlE 

JJCfc. -1 5VC0mE5:EPJDUT. 

susi^ffikUTSKis-r*. miMi^naitc. s 

CMlz£^XffiWMM.ZmmitzM%. 4wmX4xzm 
ff EP Mz X -5 T |6j # *«R*f tc^oTV^ik?:^ 

■ttchh. ayhJxhWRl^&ftbm^&ttX'TJ 

i/?)VT-?<r> "0" k "1" fc*fJE$-£fcffia?flSEi8 
*«aififcsOr ^> i k iW-j 7t . 

[oion ttz, m^crmm^^ imffi& am 

h* >y h ) cOgfSSr 1 0 0 n mfilT t-f 4 ^ fc 1M&X'& 

&tz. c\comkmx'izscMffii$.<DmL$iUb ttztK 

Z CO S C M X'it 9 1 5 M H z O^ffiS^ftffi ffljSSBtW ^ 

[0102] oh<k o . 3*^ut0iTiS««ia«fi^a 

[0103] i^HiSWfcfc^ttl, IEII 

H#l 0 k UT, 01 1 tc-e^B&BrffiUS-^ i "5 
C S igftl l±lZ»^fc(Z«J:oTJ?S2 0nmOS 

i0 2 Jfi*S|Rl4^JjcU, ^0±tfi£^N'UTlk 
SrSTiTtfiUll 5£Btfil. ZtL0)±.IZP tTW9& 
mi2ZW>yfVy?lZji'>XMf8.ltz. tlx. z 

fi<r>ixz-? -/ith'-ofyb h'j7Wnxfi/> (v 

D F - T r F E ) ftg^HSfc «fc SK^SiaJWfrJB 
1 2 3^^&S3t{iXfyrJ-hST-3 0 0 nmOf 
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5 0 %&±T&&m&Zffi-. * tX . ZCO 

ix. zcommmizti^xiz. ftmzxhEMMzmi 
[ o i o 4 ] mz. mmzmkmiZKi-. a 

u m x 4 ;u raCOSIC 2 0 VOlff ^IBIMfttcEPJn L 

x&%ftm<ni5$\*~i5Hzmz-h. &e -i5vo 

JfcWf 4E*Stf>4Wlii: iTftifc-f 4 . 2 4: |S]«t 

51. 4Mmx4um0)$ftcr)ayh7Z htfffi&lzitL 

£ £ fc »r>fc . .I^rjyh^xb jWi ^#<y)4»fc 
83 1> V 4 £ 4: 4 . £ ftfi - 1 5 V<7)mE 

flint J: oTtffliWiajStfEJtt&oT 1^4 £ 1 L 
TV*4. $mtttD$&£: LT#«tf>l&J&#1H?tf>:)5r|fa 

*4.I ofc. Zto2W8.<tyi%<7>fa%*T4i? 

9t\rf~jr<7> "o" t "i" fctt&SefcftttifiEittf 

«J'SSfc&4£4::^b&»o£. 

[0 10 5] 4fc, a^agggfeagMIL ft/MEgffitt 

( S'MBIi t* 7M 1 0 0 n mOTK-f* £ t i)**I&X' 

mm uzmii&ztt£fcizmzti& z 1 

ii»vd f -t r f e ^^jt lt . &mmm 
*fMa<oi bjm# tsffl-r 4 c t (4*rig?*> 4 . 

[0106] CH5S0IJ9 ) 1 ~8 fcfcWC, Eft 

S^Srffid^-y K gB#**iE$IK y H If -y H 4: (VIA 

mmtfi titi. a f Mgat-soffli $ titzmmtx y+ 

Wn*- £ 2 4: t » f SJJK y HtiJ: -y H tcfft 

s>j£#8rr 4. lenK-x KiiM*^-y Ki«h. emit 

£[6j±$-£T^4. ^A^-hLftft^Offi^gti 
3 0 n mWFtmt LW 4ft, WEM^y-f-V^-it 

mmmzmm i tiwrnx-ams x xm£.*ti?tu®& 

[ 0 1 0 7 ] ace. I^J:tfff£ffl«>2m*>*>'*- 

w <- 1 &mmm 1 - 8 oiBn^cfc t *t tm^>§ en 



^^HSfiCT 1 ~8 X *) i/hS < f 6 £ 1 1 J: ->TE» 

t"«y Mlg* 5 0 n mJ3lTt:-t4 £ k /i. 

S £ t „ mi J: 0 , £ <OH»«TSM?ftie» 

[0108] cusfcpij i o 3 d^afiM-cttustw i - 

9(ci5^TlBfM*l 0^T^^^tLHIS£$^ 

nmmmmxmmz &x . fimmmmz. m ~> tz . 

Tt-r i £ k ^ . 7 f - y ymmii 

[0109] uLbJ: o . *mimx°m®mimmt l 

[0110] JJlls ««<^WMfcJ:-3T, *m<VG 

tzmm*tttiait:®£. ^xommmtz&^x. im 
mma x mmm&<7)imfttfft± i tz . 
[oiin &±<r>mwfrt>mt>fr%x o e *m 

[0112]^, *^BJgMtCt>(t4iei*^Efccfcl>'/ 

ttiim±^y HHP-t^rt)^, ^yf-UVN-Ji. # 
lflS4:-r4^(;Rg^ii4^(7)T'{i'Sr<. 2fflJiLhKg 
LTV^4-7;^f-vy^<7)A..y h'fll^t-t 4 £4: 

t>T'#4. 
[0 113] 

mxmim&ftxu. mtz&tititmmm. wmz 
xhft®.wM.<n*4 >yj-yymmzmwth-mt£im 

-y\ t'^'g yim%z<rm&<?mm XV^yv 

a- ^ tea {f 4 ^Si%r - ^ <3ie8(c520T2b 4 
5-^4. 

[SniiwfB#^i««] 

[HI] Ali#3»>raSHC£»t4iE««#*> 1 ^S*^ 
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[02 ] *f&0Ji^S^ti$fSIJ^ScO-#J£^-t0T' 

[06 ] xmmmzm&tmmtkn-mnimMw 

[07 ] *^B^S^*3{tl.ieiM«:^-09cO«lBg|(iB 
0TS>£. 

im8 ) *mmwizm &immm-mcomww 



mx-fo h . 

®0T'$>£>. 

im *mmwizm$>mm&co-'Mmm 



mmx-fo h . 
m\ 2^ istmimmwcowmmmmx-hh 



1 0 laiMft. 1 1 Sft. 1 2 T$m«L 1 3 

^it«, 14 mm. 21 st#m®, 22 



[03] 



10 stta» 




Jf- E ( a . u ) 
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12] 



32 ft«tt*s 




K- 31 w v x 



10 



33 OTy? 




22* > + u><- 



34 -fr-tfB 



30 tt*fc 
21 *ftt«fi 




36 escs 



35 IB] 



16] 



17] 



10 



.^<63S««Bl2Ta t Ot 
■« ifc&SrBijNbiO,) 

-9(SrTIOj) 



IKSiXtO 
12Ttf«« 



10 £«H«c 



L 



•13 



(63 SrBljTa 2 0bJ*fctiSrBh 



-12 T»**«(Pt*J 

15TJ6J<Tl^) 
-K!S**(SIOj J) 



[H8] 



[09] 



10 £30* 



10 



13 8ft*<73 PLZT»»a*«) 

-9TM(SrTi0 3 > 



-12T 



13(73 PLZT9R***) 



-12B 1'* 
-12 A IrO.J 



.11 Stt(SiS8) 



310] 



11 1] 



10 



J123 VDF-TrFE 

-9(Si 02) 



11(Si) 
12 



IS 



(123 VDF-TrPE 

13 



4—12 T»«ftJ(Pt«) 
15Tfel(TiH) 
Ult»«<sto 2 «> 
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[H4] 



21 



22 * 

Hp Wife** ? H 



Vac* sinojt 

0 





3 y t 



T 



52 



SC M«l 



> 
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[05] 



43 





22 t y+w<- 
\y ( ^ Hp Si's y K 

Vac sinwt 



46 *-#HW 




52 

_L 



o V K jl - ? 



